The articles cover a broad range of topics in algebraic geometry and related fields, including birational geometry and moduli theory, analytic and positive characteristic methods, geometry of surfaces, singularity theory, hyper-Kähler geometry, rational points, and rational curves.
This book is devoted to arithmetic geometry with special attention given to the unramified Brauer group of algebraic varieties and its most striking applications in birational and Diophantine geometry. The topics include Galois cohomology, Brauer groups, obstructions to stable rationality, Weil restriction of scalars, algebraic tori, the Hasse principle, Brauer-Manin obstruction, and étale cohomology. The book contains a detailed presentation of an example of a stably rational but not rational variety, which is presented as series of exercises with detailed hints. This approach is aimed to help the reader understand crucial ideas without being lost in technical details. The reader will end up with a good working knowledge of the Brauer group and its important geometric applications, including the construction of unirational but not stably rational algebraic varieties, a subject which has become fashionable again in connection with the recent breakthroughs by a number of mathematicians. Presentation of these results is based on a generalization of the Fefferman-Stein theorem, on Fang-Hua Lin's like estimates, and on the so-called "ersatz" existence theorems, saying that one can slightly modify "any" equation and get a "cut-off" equation that has solutions with bounded derivatives. These theorems allow us to prove the solvability in Sobolev classes for equations that are quite far from the ones which are convex or concave with respect to the Hessians of the unknown functions. In studying viscosity solutions, these theorems also allow us to deal with classical approximating solutions, thus avoiding sometimes heavy constructions from the usual theory of viscosity solutions.
This item will also be of interest to those working in number theory.

Contents: Preliminaries on Galois cohomology:
Contents:
Bellman's equations with constant "coefficients" in the whole space; Estimates in for solutions of the Monge-Ampère type equations; The Aleksandrov estimates; First results for fully nonlinear equations; Finite-difference equations of elliptic type; Elliptic differential equations of cut-off type; Finite-difference equations of parabolic type; Parabolic differential equations of cut-off type; A priori estimates in for solutions of linear and nonlinear equations; Solvability in Nonlinear parabolic equations in 1,2 ; 1+ -regularity of viscosity solutions of general parabolic equations; 1+ -regularity of -viscosity solutions of the Isaacs parabolic equations with almost VMO coefficients; Uniqueness and existence of extremal viscosity solutions for parabolic equations; Appendix A. Proof of Theorem 6.2.1; Appendix B. Proof of Lemma 9.2.6; Appendix C. Some tools from real analysis; Bibliography; Index.
Part 2 focuses on sandpiles, which are toy models of physical systems with dynamics controlled by the discrete Laplacian of the underlying graph. The text provides a careful introduction to the sandpile group and the abelian sandpile model, leading ultimately to L. Levine's threshold density theorem for the fixed-energy sandpile Markov chain. In a precise sense, the theory of sandpiles is dual to the theory of divisors, and there are many beautiful connections between the first two parts of the book.
Part 3 addresses various topics connecting the theory of chip-firing to other areas of mathematics, including the matrix-tree theorem, harmonic morphisms, parking functions, -matrices, matroids, the Tutte polynomial, and simplicial homology. The text is suitable for advanced undergraduates and beginning graduate students.
This item will also be of interest to those working in algebra and algebraic geometry and probability and statistics. One of the great appeals of Extremal Set Theory as a subject is that the statements are easily accessible without a lot of mathematical background, yet the proofs and ideas have applications in a wide range of fields including combinatorics, number theory, and probability theory. Written by two of the leading researchers in the subject, this book is aimed at mathematically mature undergraduates, and highlights the elegance and power of this field of study.
Contents
The first half of the book provides classic results with some new proofs including a complete proof of the Ahlswede-Khachatrian theorem as well as some recent progress on the Erdős matching conjecture. The second half presents some combinatorial structural results and linear algebra methods including the Deza-Erdős-Frankl theorem, application of Rödl's packing theorem, application of semidefinite programming, and very recent progress (obtained in 2016) on the Erdős-Szemerédi sunflower conjecture and capset problem. The book concludes with a collection of challenging open problems.
Contents: Introduction; Operations on sets and set systems; Theorems on traces; The Erdős-Ko-Rado theorem via shifting; Katona's circle; The Kurskal-Katona theorem; Kleitman theorem for no pairwise disjoint sets; The Hilton-Milner theorem; The Erdős matching conjecture; The Ahswede-Khachatrian theorem; Pushing-pulling method; Uniform measure versus product measure; Kleitman's correlation inequality; -cross union families; Random walk method; -systems; Exponent of (10, {0, 1, 3, 6})-system; The Deza-Erdős-Frankl theorem; Füredi's structure theorem; Rödl's packing theorem; Upper bounds using multilinear polynomials; Application to discrete geometry; Upper bounds using inclusion matrices; Some algebraic constructions for -systems; Oddtown and eventown problems; Tensor product method; The ratio bound; Measures of cross independent sets; Application of semidefinite programming; A cross intersection
Introduction to Analysis on Graphs
Alexander Grigor'yan,
University of Bielefeld, Germany
A central object of this book is the discrete Laplace operator on finite and infinite graphs. The eigenvalues of the discrete Laplace operator have long been used in graph theory as a convenient tool for understanding the structure of complex graphs. They can also be used in order to estimate the rate of convergence to equilibrium of a random walk (Markov chain) on finite graphs. For infinite graphs, a study of the heat kernel allows to solve the type problem-a problem of deciding whether the random walk is recurrent or transient.
This book starts with elementary properties of the eigenvalues on finite graphs, continues with their estimates and applications, and concludes with heat kernel estimates on infinite graphs and their application to the type problem.
The book is suitable for beginners in the subject and accessible to undergraduate and graduate students with a background in linear algebra I and analysis I. It is based on a lecture course taught by the author and includes a wide variety of exercises. The book will help the reader to reach a level of understanding sufficient to start pursuing research in this exciting area.
Contents:
The Laplace operator on graphs; Spectral properties of the Laplace operator; Geometric bounds for the eigenvalues; Eigenvalues on infinite graphs; Estimates of the heat kernel; The type problem; Exercises; Bibliography; Index. 
University
-Barry Simon, California Institute of Technology
Contents: The Ricci of Lugo; The making of a mathematician; Munich; Padua; Math and marriage; A promotion that wasn't; The absolute differential calculus; The alter ego; Intermezzo; The indispensable mathematical tool; "Write to me next time in Italian"; Parallel displacements; From Ricci's absolute differential calculus to Einstein's theorem for general relativity; T. Levi-Civita, "Gregorio Ricci-Curbastro"; Obituary of Tullio Levi-Civita; Selected references; Notes; Index. Growing out of a course designed to teach Gauss's Disquisitiones Arithmeticae to honors-level undergraduates, Flath's Introduction to Number Theory focuses on Gauss's theory of binary quadratic forms. It is suitable for use as a textbook in a course or self-study by advanced undergraduates or graduate students who possess a basic familiarity with abstract algebra. The text treats a variety of topics from elementary number theory including the distribution of primes, sums of squares, continued factions, the Legendre, Jacobi and Kronecker symbols, the class group and genera. But the focus is on quadratic reciprocity (several proofs are given including one that highlights the − symmetry) and binary quadratic forms. The reader will come away with a good understanding of what Gauss intended in the Disquisitiones and Dirichlet in his Vorlesungen. The text also includes a lovely appendix by J. P. Serre titled Δ = 2 − 4 .
The clarity of the author's vision is matched by the clarity of his exposition. This is a book that reveals the discovery of the quadratic core of algebraic number theory. It should be on the desk of every instructor of introductory number theory as a source of inspiration, motivation, examples, and historical insight.
Contents:
Prime numbers and unique factorization; Sums of two squares; Quadratic reciprocity; Indefinite forms; The class group and genera; Δ = 2 − 4 * ; Tables; Errata to "Introduction to number theory"; Bibliography; Subject index; Notation index. In order to make the content accessible to a wide audience of nonspecialists, the exposition is essentially self-contained and very few prerequisites are needed. The book is aimed at graduate and advanced undergraduate students, as well as mathematicians looking for an introduction to representations of infinite-dimensional groups.
AMS
This item will also be of interest to those working in probability and statistics.
A publication of the European Mathematical Society (EMS). Distributed within the Americas by the American Mathematical Society.
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August 2018
Notices of the AMS 863 In this book, the authors propose a new approach to tilting modules for reductive algebraic groups in positive characteristic. They conjecture that translation functors give an action of the (diagrammatic) Hecke category of the affine Weyl group on the principal block. Their conjecture implies character formulas for the simple and tilting modules in terms of the -canonical basis, as well as a description of the principal block as the antispherical quotient of the Hecke category. The authors prove their conjecture for GL ( ) using the theory of 2-Kac-Moody actions.
Finally, the authors prove that the diagrammatic Hecke category of a general crystallographic Coxeter group may be described in terms of parity complexes on the flag variety of the corresponding Kac-Moody group.
A publication of the Société Mathématique de France, Marseilles (SMF), distributed by the AMS in the U.S., Canada, and Mexico. Orders from other countries should be sent to the SMF. Members of the SMF receive a 30% discount from list.
